Anaerobic members of the genera Staphylococcus and Micrococcus have long been known, but, with the exception of the work of Pr6vot (1933), no serious attempt has ever been made to study these organisms as a group. Our own experience (Foubert and Douglas, 1946) in attempting to identify anaerobic micrococci that had been isolated from plasma and human skin indicated that a further study of the taxonomy of these organisms was needed. This paper presents the results of such a study, together with a determinative key, based primarily on biochemical characteristics, for the identification of these microorganisms.
medium A, which has the following composition: Difco peptone, 20.0 g; Difco yeast extract, 2.0 g; glucose, 10.0 g; sodium thioglycolate, 1.0 g; methylene blue, 2.0 mg; distilled water, 1,000 ml. The pH is adjusted to 7.3 to 7.5 and drops to 6.9 to 7.1 during sterilization.
The addition of blood or serum to medium A had no effect upon the numbers or types of anaerobic micrococci recovered, nor upon the growth of isolated strains.
The source materials used for the isolation of cultures were skin scrapings, whole tonsils, and material swabbed from the uterus and tonsils of human beings. Suitable dilutions of these materials mentioned above were plated and incubated anaerobically at 37 C for 5 to 7 days. All isolated colonies that developed were stabbed and streaked on deep-butt slants of medium A. Such subcultures were gram-stained after 5 days' incubation and the anaerobic micrococci selected for further purification.
Cultures employed. Ti  Tonsils  83  5   Tl to T5  T2   "   60  3   T6,T7,T8   T3   c   22  2   T9, T10   T4   c   60  7  T10 to T17  T5   c   24  1  T18  T6  27  2   T19, T20 Proteolysis was determined in fluid medium A from which glucose, sodium thioglycolate, and methylene blue had been omitted, and to which was added fresh egg albumen, Loeffler's serum (Difco), 2 per cent kimmed milk, or gelatin. Media for H25 production and indole production were prepared by substituting proteose peptone no. 3 and Difco tryptone, respectively, for the peptone in medium A. Nitrate and nitrite reduction were tested for in medium A without thioglycolate to which 0.1 per cent KNO3 or 2 parts per million of KNO2 had been added. Indole production, nitrate and nitrite destruction, and H2S production were tested for by the methods recommended by the Committee on Bacteriological Technique (1944) .
Coagulase was tested for according to the method of Chapman (1945) Gram reaction. All strains are gram-positive, although the lactate-fermenting strains rapidly become gram-negative when grown in medium A in which 1 per cent lactate has been substituted for the glucose. These strains, if not examined during the first 10 to 12 hours of the growth cycle, would be classified as Veillonella on the outcome of the gram stain.
Morphology. None of the cultures are encapsulated or motile, and none produce endospores. The majority of the strains are typically mass-forming micrococci of uniform cell size (figure 1, upper left). Cells grouped in pairs and free tetrads can be found in almost every strain, particularly if young cultures are examined. One strain (U5) is characterized by extreme pleomorphism. Many of the cells of this organism are elongated, club-, lemon-, or dumbbellshaped, and some cells look as if they are budding (figure 1, upper right).
The cell arrangement of certain strains always appeared to consist of small, irregular masses composed of contiguous tetrads lying in many planes (figure 1, lower left). This arrangement appeared distinctly different from that of typically irregular masses or free tetrads. The grouping of cells into masses of contiguous tetrads, and in some cases contiguous pairs, appeared to a lesser extent in several other strains.
With only a few exceptions, all of the strains were considered to be members of the genus llicrococcus. The exceptions wNere those organisms that consistently formed tetrads; these strains obviously could be placed in the genus Gaffkya, and in fact some of them were tentatively classified as such by Foubert and Douglas (1946) . However, further consideration has led us to doubt the wisdom of this, for there appears to be too gradual a transition between those strains which form tetrads infrequently and those which form them consistently to enable one to draw any definite line of demarcation. For this reason we prefer to consider the tetrad formers as members of the genus Micrococcus. The sole anaerobic member of the genus Gaffkya is G. anaerobia, which was described by Choukevitch (1911) . It seems possible, however, that the organism studied by Choukevitch was an anaerobic sarcina, for this worker's morphological examinations were confined to observations of gram-stained preparations in which packet formation is difficult to detect.
SPECIES DIFFERENTIATION
Species producing gas ftom peptones. A division of the anaerobic micrococci into two groups can be satisfactorily made on the basis of visible gas formation from peptones. The gases produced in all cases consist of mixtures of CO2 and H2, but nothing more is known about the nature of this fermentation. With the exception of strain U5 neither growth nor gas production of the gas formers is enhanced by glucose.
The gas-producing strains may be subdivided on the basis of lactate fermentation. Those strains which ferment lactate are small, mass-forming cocci that are gram-positive in young cultures but, as previously mentioned, readily become gram-negative. All were isolated from tonsils and differ only in the type of growth in broth and in catalase activity. Sugars are not utilized but lactate is fermented with the production of propionate, acetate, C02, and hydrogen (Foubert and Douglas, 1948) .
The occurrence of gram-negative anaerobic micrococci in saliva was reported by Hall and Howitt (1925) Among the non-lactate-fermenting organisms, Micrococcus niger appears to be a valid species, which has been adequately described by Hall (1930) and Pr6vot (1933) .
The balance of the non-lactate-fermenters may be subdivided on the basis of gelatin liquefaction. Micrococcus activus is the only member of the gelatinliquefying group and may be recognized not only by its proteolytic activity but also by its active fermentation of several sugars. The results of our examination of one strain received from Pr6vot are in essential agreement with the description published by Pr6vot and Taffanel (1945) .
In the non-gelatin-liquefying group the highly pleomorphic strain U5 has been separated from the others on the basis of enhanced growth and gas production in the presence of glucose, although the organism uses only a negligible amount of this sugar. Since it is the only strain of its type that we have studied, we feel that it should be left unnamed for the present.
The remainder of the strains in the non-gelatin-liquefying group can be further subdivided on the basis of nitrate reduction and indole formation.
Strains Al, A2, Ul, and the cultures of M. aerogenes and M. asaccharolyticus received from Pr6vot all fall into the group that reduces nitrate and produces indole. None of the cultures use more than a trace of glucose nor do any of them exhibit any proteolytic activity. The only differences we have been able to find among these strains are quantitative, such as the intensity of gas production from peptones and slight differences in cell diameter. All of these cultures agree well with previous descriptions of M. aerogenes (Schottmiller, 1912; Pr6vot, 1933) . According to Pr6vot (1933) M. asaccharolyticus differs from M. aerogenes in being larger and in failing to ferment sugars or to act upon blood, but these differences were not apparent in the strains of these two organisms available to us.
The non-gelatin-liquefying group that neither produces indole nor reduces nitrate includes six strains (M3, Gl, A3, T3, T4, S6) that were isolated from a variety of sources. In these strains cells of two sizes are formed, some of which are twice the diameter of others. The large cells may constitute 20 to 50 per cent of the total cells in 5-day cultures.
This group of six cultures appears to us to be sufficiently homogeneous and different from other described species to justify their inclusion in a new species. We suggest for these organisms the name Micrococcus prevotii, in honor of Dr. A. R. Pr6vot, who has contributed much to our knowledge of anaerobic bacteria.
Species not producing gas from peptones. A primary division of the organisms in this group can separate those which ferment sugars with the production of acid from those which ferment sugars not at all, or only very slowly and without acid formation. Growth of the organisms in the sugar-fermenting group is strongly enhanced by glucose, whereas growth of the non-sugar-fermenters is not influenced by the presence of this sugar.
In the sugar-fermenting group M. grigoroffi appears to be a valid species and has been adequately described by Grigoroff (1905) , Pr6vot (1933) , and Pr6vot and Senez (1944) . Thirteen strains of sugar fermenters, all of which were isolated from skin and blood plasma, are sufficiently different from M. grigoroffi to necessitate their inclusion in a new species, and we suggest the name Micrococ4u saccharolytius for these strains. These bacteria differ from M. grigoroffi in failing to ferment lactose, in not producing indole or H2S, and in not coagulating milk. There also appear to be clear-cut differences in the nature of the sugar fermentation induced by these two species. Analyses of growing cultures of M. saccharolyticus have shown that the principal metabolic products produced in the fermentation of glucose are ethanol, C02, formic acid, acetic acid, and traces of lactic acid (Foubert and Douglas, 1946) , whereas M. grigoroffi produces principally butyric, formic, and lactic acids in glucose broth (Pr6vot and Senez, 1944) . The strains in the non-sugar-fermenting group grow as well in the absence as in the presence of glucose and possibly cause amino acid fermentation of the type described by Cardon and Barker (1947) , in which the only gas produced is C02. The organisms in this group may be split along the lines of gelatin liquefaction and morphology. The non-gelatin-liquefying group contains a single species, M. anaerobius. The results of our examination of two cultures received from Pr6vot are in good agreement with the description of M. anaerobius published by Pr6vot (1933) .
The gelatin-liquefying group consists of five cultures (U2, U3, U4, T7, and BU). In contrast to the uniform cell size of M. anaerobius the cell diameter of each individual strain in this group varies from 0.5 to 1.0 or 1.5 microns, and cells of all sizes may be present in a single culture. We feel that the five strains mentioned above are sufficiently homogeneous and different from M. anaerobius to justify their inclusion in a new species, for which we suggest the name Micrococcus variabilis because of the characteristic variation in cell size. DESCRIPTION 
